Whole-person care is a new paradigm for serious illness, but few programs have been robustly studied. We sought to test the effect of LifeCourse (LC), a person-centered program for patients living with serious illness, on health-care utilization, care experience, and quality of life, employing a quasi-experimental design with a Usual Care (UC) comparison group. The study was conducted 2012 to 2017 at an upper-Midwest not-for-profit health-care system with outcomes measured every 3 months until the end of life. Enrolled patients (N ¼ 903) were estimated to be within 3 years of end of life and diagnosed with 1þ serious illness. Exclusion criteria included hospice enrollment at time of screening or active dying. Community health workers (CHWs) delivered standardized monthly 1-hour home visits based on palliative care guidelines and motivational interviewing to promote patients' physical, psychosocial, and financial well-being. Primary outcomes included health-care utilization and patient-and caregiverexperience and quality of life. Patients were elderly (LC 74, UC 78 years) and primarily non-Hispanic, white, living at home with cardiovascular disease as the primary diagnosis (LC 69%, UC 57%). A higher proportion of LC patients completed advance directives (N ¼ 173, 38%) than UC patients (N ¼ 66, 15%; P < .001). LifeCourse patients who died spent more days in hospice (88 + 191 days) compared to UC patients (44 + 71 days; P ¼ .018). LifeCourse patients reported greater improvements than UC in communication as part of the care experience (P ¼ .016). Implementation of person-centered programs delivered by CHWs is feasible; inexpensive upstream expansion of palliative care models can yield benefits for patients and caregivers. Trial Registration: Trial NCT01746446 was registered on November 27, 2012 at ClinicalTrials.gov.
Introduction
The suffering attendant to cancer, heart failure, and other advanced disease is manifest in pain, breathlessness, and progressive weakness. Just as great is the existential struggle with loss of function, social isolation, and impending mortality. 1, 2 When patients look for support with serious illness, they look beyond medical care, seeking face to face relationships with the health system, assurance of proactive care as they leave the hospital, help with practical tasks, in-home visits for companionship or prayer, supportive social networks, a sense of autonomy, and enhanced meaning in life as its end approaches. [3] [4] [5] [6] [7] Over the course of chronic illness, family members serve as the default caregivers. They provide unpaid care, often for years preceding death, in an enterprise that rivals Medicare and Medicaid in economic scope and hours of care. [8] [9] [10] [11] Caregivers are both providers and receivers of care; they desire acknowledgment of their important role, respect for their value systems, and practical support for caregiving. [12] [13] [14] Whole-person care has been proposed as a paradigm for the care of serious illness that acknowledges the nonmedical aspects of suffering and the importance of family support.
focused on clinical services in hospitals and ambulatory settings, where licensed clinicians deliver expert services to a limited population. 19, 20 The need for more accessible whole-person care, inclusive of family, and delivered earlier in the disease, prompted this study. The success of clinic-based navigators for chronic illness led to consideration of a community health worker (CHW) model. 21 Defined by the American Public Health Association as "a frontline public health worker who is a trusted member of and/or has an unusually close understanding of the community served. This trusting relationship enables the worker to serve as a liaison/link/intermediary between health/social services and the community to facilitate access to services and improve the quality and cultural competence of service delivery. A community health worker also builds individual and community capacity by increasing health knowledge and self-sufficiency through a range of activities such as outreach, community education, informal counseling, social support, and advocacy." 22 Community health workers contribute to better care in chronic conditions such as hypertension, diabetes, asthma, obesity, smoking, cognitive impairment, tuberculosis treatment, and morbidity that increases risk of readmission. 4, 7, 21, [23] [24] [25] [26] [27] [28] [29] [30] [31] Community health workers have proved acceptable to medical teams. 32, 33 In cancer care, CHWs have been employed in 2 large multisite trials. In the National Cancer Institute-funded Patient Navigation Research Program, time from screening to diagnosis was reduced, but without change in stage at diagnosis. 34, 35 The Patient Care Connect intervention utilized 8 community and academically based cancer-care teams. A lay navigator followed patients from onset of symptoms to death. 36 Navigation was accompanied by reductions in emergency visits, inpatient utilization, and total cost. 37 Activities associated with the CHW role in these studies included motivational interviewing, familiarity with social supports, advance care planning, and goal-setting. 31, 33, [38] [39] [40] Systematic reviews of CHW outcomes are limited by statistical power, formal economic analysis, and difficulty quantifying CHW tasks. Generally positive trends are found for cardiovascular and cancer screening, particularly with underserved populations. 38 Studies reporting utilization show 20% to 50% reduction in emergency visits, urgent care, or hospitalization. 41 The cost savings from CHW interventions are less often reported, ranging in annual savings from US$368-3124. 21, 35, 37 This study was initiated to understand the effectiveness of a program using trained lay members of the health-care team working in the home setting with patients experiencing serious illness. This program, named LifeCourse by end users, involved monthly in-person contacts and a consistent structure for engaging patients and families in all domains of palliative care, based on national consensus guidelines. 42 The primary aim of this quasi-experimental trial was to assess the effect of the LifeCourse (LC) program on health-care utilization with a secondary aim to understand the effect of LC on patients' and caregivers' care experience and quality of life (QOL).
Methods

Study Setting, Population, and Study Design
Study participants were recruited from a not-for-profit health system in the upper Midwest that includes 12 hospitals, 90 clinics, and specialty medical services. Patients were recruited from 7 hospitals and care centers in the Minneapolis and Saint Paul metro areas. Eligible patients were identified via electronic health record (EHR) review to (1) be over age 18, (2) have a current health system primary care provider, (3) reside within a 35-mile radius of the primary hospital, (4) be diagnosed with at least one complex illness (including cancer, dementia, Parkinson's disease, heart failure, chronic obstructive pulmonary disease, cardiovascular disease, diabetes, or liver disease), and (5) be within 3 years or less from the end of life as determined by an algorithm and nurse chart review. Patients were excluded if they were (1) eligible for or enrolled in hospice at time of screening, (2) actively dying or (3) had major mental health or chemical dependency issues, (4) unable to speak and write English, or (5) refused or were unable to provide written informed consent. Patients who screened eligible were contacted by study staff via phone. Interested patients scheduled a home visit to complete informed consent.
This trial was a quasi-experimental intervention study with a Usual Care (UC) comparison group. Patients assigned to the LifeCourse intervention group were recruited from 6 area hospitals or care centers and were enrolled in the study between October 2012 and September 2015. Patients declining the intervention were offered participation in UC group. Patients assigned to UC, with a 1:1 allocation ratio, were primarily recruited from one separate hospital and were enrolled between April 2014 and July 2016.
Intervention Description (Following the NIH Treatment Fidelity Framework)
The LC intervention was informed by the Clinical Practice Guidelines for Quality Palliative Care and used motivational interviewing principles. 43, 44 LifeCourse was structured to promote person-centered care through discussion of patients' physical, psychosocial, and financial-legal concerns. Intervention content was delivered via standardized assessments and question sets during hour-long, monthly in-home visits (see addendum for question sets and standardized assessments used in LC). Caregivers were invited to participate in visits as patients desired. Visits continued through end of life or hospice enrollment. Each visit was structured to set intentions for the visit, discuss goals, complete question sets, and conduct guided assessments. Visits were documented in the EHR. LifeCourse enabled patients to articulate what matters most to them and their goals for living with illness through the use of these standardized question sets answered and revisited over the course of several visits. LifeCourse helped patients seek care that aligned with their goals through the inclusion of patient goals in the electronic health record, coupled with behavioral changes elicited through motivational interviewing.
LifeCourse visits were delivered by a CHW, called a care guide, who completed a standard 2 week training focused on palliative care domains, relationship skills, and visit protocols. Care guides were trained to document each visit in the EHR and to enhance communication between patients and their care teams. Care guides had bachelor's degrees or higher and were supervised by a social worker or nurse manager. Throughout the intervention, patients continued to receive standard medical care, including palliative, care management, home care, and/or hospice care services.
Treatment fidelity. The number of delivered home visits was collected via the EHR. Patients and caregivers were asked to report their satisfaction with the LC program.
Usual Care Description
Patients assigned to usual care did not receive the LC intervention but continued to receive standard medical care which could include palliative, care management, home care, and/or hospice care services.
Data Collection and Measures
After enrollment, study participants completed the baseline survey. Follow-up surveys were completed every 3 months through the mail, via phone, or in-person with a trained data collection team member. To ensure surveys were returned by mail, the Dillman method was employed. 45 Care guides were not permitted access to survey responses. Data collection team members were not blinded to treatment groups. Additional information was collected from patients' EHRs.
Patient demographic variables.
Collected via survey and EHR, demographic variables collected included age, sex, race, ethnicity, highest educational level, and marital status.
Patient health-related variables. Health-related variables were collected from the EHR, including primary diagnosis, comorbidity score, and date of death.
Patient healthcare utilization. Hospice length of stay, number of palliative care visits, completion of advance care plans, emergency department (ED) visits, intensive care unit (ICU) stays, and inpatient days were extracted from patient EHRs.
Patient QOL. Patient QOL was measured using the Functional Assessment of Chronic Illness Therapy-Palliative v4 (FACIT-Pal) survey, a general measure of health-related QOL in 4 domains: physical, social, emotional, and functional, plus a measure of endof-life experiences. 46 Items were reverse scored according to scoring guidelines and domain scores were calculated via prorated scores when there were <50% missing items for a given domain and <20% missing domains for a total score.
Patient care experience. Patient care experience was collected via a previously validated survey tool focused on the patient's experience with their care team in the last 30 days. 47 Three domains were scored: care team, goals, and communication with prorated scores when there were <50% missing items for a given domain and <20% missing domains for a total score.
Caregiver care experience. Caregiver care experience was measured by a developed tool, addressing various aspects of care experience. An overall score was calculated by summing answers to all items. Scores were also calculated in 3 domains: care team, communication, and support.
Caregiver QOL. Caregiver QOL was assessed via the patientreported outcomes measurement information system (PROMIS) which asks caregivers to report their QOL in 8 domains. 48 The PROMIS-29 scores were calculated by summing answers to all items within each domain.
Statistical Analysis
Descriptive statistics (means, standard deviations, and frequencies) were used to describe the study sample at baseline. Two-tailed independent sample t tests and w 2 were used to compare baseline characteristics across treatment groups. To test the association between treatment group and health-care utilization variables (ED visits, ICU stays, and inpatient days), negative binomial regression models were used. Models were adjusted for utilization 12 months prior to enrollment, demographics, and health-related variables. The w 2 was used to test differences in hospice enrollment across groups and Wilcoxon rank-sum was used to test betweengroup differences in length of hospice stay. The association between intervention and changes in QOL and care experience (both patient and caregiver) was assessed using random coefficients regression allowing for a random intercept and random slope. Models were adjusted for patient age, sex, race, ethnicity, education, marital status, primary diagnosis, baseline location, and comorbidity score. Models testing caregiver outcomes were also adjusted for caregiver age, sex, and relationship to patient. All tests are 2-tailed with a set at .05. Analyses were conducted in Stata version 14.
Institutional Review Board Approval
This study was approved by Quorum Review institutional review board prior to data collection and all study participants provided informed consent. Figure 1 depicts how patients were enrolled in the study. Nine thousand one hundred seventy one patients were identified as potentially eligible through EHR screening, (59%, N ¼ 5432 in LC and 41%, N ¼ 3739 in UC.) The relative percent of the identified sample deemed ineligible was similar across groups (58% in LC and 59% in UC). The percent of eligibles not consenting was 35% in LC (N ¼ 1902) and 30% in UC (N ¼ 1123). Forty-two patients identified as eligible for the intervention refused, but consented to UC. A total of 903 patients consented to participate in the study, 10% of the identified sample.
Results
Recruitment and Participant Flow
Information on the number of patients retained throughout the study is presented in Table 1 . By 12 months, 18% (n ¼ 176) of enrolled patients died, 16% (n ¼ 140) dropped out of the study (n ¼ 140), 14% (n ¼ 125) were active in the study but did not complete the 12-month survey, and 51% (n ¼ 462) completed the 12-month survey. The survey return rate, excluding those who died prior to the round, was 64% at 12 months (462 returned survey/[587 participated in the round þ 140 dropped out prior to round]). The survey return rate was 65% in the UC group and 62% in the LC group at 12 months. Of the 301 LC patients who participated in the study through 30 months, 81% returned the 30-month survey (data not shown).
Baseline Descriptive Characteristics
Descriptive statistics for UC and LC patients at baseline are presented in Table 2 . The 2 groups were similar in terms of sex, race, ethnicity, and education. Approximately half of the patients were female, the majority were non-Hispanic and white, and about two-thirds had some college education. There were statistically significant differences in terms of age (UC patients were younger, P < .0001) and marital status (UC patients were more likely to be married, P ¼ .0200). At baseline, more UC patients still lived at home (91%) compared to LC patients (73%) and their primary diagnosis was more likely to be cardiovascular and less likely to be dementia when compared to UC (P < .0001). However, the comorbidity score of those in the UC and LC groups were similar (P ¼ .2757). Health-care utilization in the 12 months prior to study enrollment was also similar across groups, as was baseline QOL, with the exception of the palliative domain. Patients in the UC group Abbreviations: LC, LifeCourse; UC, Usual Care. a The survey return rate is calculated as the percent of patients who returned surveys out of those who were eligible to participate in the round, C/(A þ B) Â 100.
reported slightly better palliative QOL compared to the LC group at baseline (P ¼ .0348). Patients in the UC group also reported better care experience, particularly in the Care Team domain (P ¼ .0002) when compared to LC at baseline.
Treatment Fidelity
The average LC patients attended 11.2 (standard deviation [SD] 10.9) home visits and 4.1 (SD 4.2) phone calls with a care guide and were enrolled in the LC program for 510 (SD 369) days. After 3 months, 95% of LC patients and 89% of LC caregivers said they would probably or definitely recommend the program. This remained high throughout the study, with 97% of patients and 94% of caregivers stating they would probably or definitely recommend the LC program after 30 months.
Aim 1: Utilization
A significantly higher proportion of LC patients completed an advance directive since enrolling in the study (n ¼ 173, 38%) than did the UC patients (n ¼ 66, 15%; Pearson X 2 ¼ 72.43, P < .001). Of patients who died during the course of the study, the proportion of LC patients who utilized hospice (n ¼ 105, 47%) was higher but not significantly different than the proportion of UC patient who utilized hospice (n ¼ 65, 41%; X 2 ¼ 1.23, P ¼ .267). However, LC patients who died spent significantly more days in hospice (M ¼ 88 days, SD ¼ 191 days) compared to UC patients (M ¼ 44 days, SD ¼ 71 days; rank sum z ¼ 2.364, P ¼ .018). There was no significant difference in number of days spent in the ED, hospital, or ICU between groups after controlling for baseline levels of utilization, demographics, and health-related variables. Table 3 provides the results from random coefficient regression models exploring the association between treatment groups and changes in QOL or care experience over the course of the study. Each of these models was adjusted for patient demographic and health-related variables. Patients in the LC group reported greater improvement in the communication domain of care experience throughout the study than did patients in the UC group (P ¼ .016, see Figure 2 ). There was no other statistically significant treatment by time effects on the patient care experience or QOL domains. Previous analyses revealed early positive effects on patient quality of life. 29 
Aim 2: Patient Experience and Quality of Life
Aim 3: Caregiver Experience and Quality of Life
The results from random coefficient regression models exploring the association between treatment group and changes in caregiver QOL or care experience over the course of the study are presented in Table 3 . Each of these models were adjusted for caregiver demographics, patient demographic, and patient health-related variables. There were no associations between treatment group and changes over time in caregivers' care experience. When examining changes in caregiver's QOL over the course of the study, the UC group caregivers had greater increases in the anxiety and depression domains throughout the study compared to LC group caregivers, whose levels remained stable (treatment by time B ¼ À.098, P ¼ .038, and B ¼ À.098, P ¼ .014, respectively). There was no statistically significant treatment by time effects on the other QOL domains.
Discussion
In an effort to concurrently address the challenges of an aging demographic, increasing longevity despite serious illness, and a shortage of palliative practitioners, we developed and studied a late life supportive care intervention delivered via CHWs employed by a health system. We found that development and implementation of such a model was possible, with high fidelity to expected home-based visit frequency, accompanied by high patient and caregiver satisfactions. Substantial enrollment of patients and their caregivers in the trial was achieved through chart review and development of a selection algorithm, demonstrating that it is reasonable to systematically identify eligible patients and to engage their close friends and family members. Use of CHWs allowed current care teams to include nontraditional service providers with whom patients and families can develop a different type of relationship compared to licensed clinicians. Community health workers in the LC program were allowed to build deep relationships with patients and families, could build liaison bridges between health-care team members and other community and social service supports, and could meet patients where they were at in their understanding, experience of, and decision-making related to late life. Because CHWs were the only team members delivering the LC intervention, we are unable to determine which component had specific effects. A quasi-experimental approach was selected as the study design; this choice was appropriate because this was the first major test of such an approach and because offering a longerterm intervention through a randomized trial could be troubling ethically. Additionally, a comparison between group of patients and caregivers was successfully enrolled and the research team achieved a reasonable response rate among vulnerable patients over the duration of the study. This enabled long-term understanding of effectiveness-somewhat unique in care delivery research.
The research questions for this trial were designed to help understand what type of effect is possible for a palliative care informed intervention deployed upstream in the disease trajectory for patients and their families. The LC approach yielded a significant increase in the completion of advance directives. It also was associated with doubling the number of days in hospice-a service that improves outcomes at the end of life. 30 While we saw no change in the QOL of LC patients as compared to those in UC, we did find an improvement in care experience, especially around communication. Further, while caregivers did not experience an improvement in experience, we noted that UC caregivers were more likely to see an increase in anxiety and depression over time compared to caregivers in LC. LifeCourse caregivers maintained stable levels of anxiety and depression over the course of the study. These results, taken in sum, suggest that efficient and inexpensive expansions of the palliative care model for individuals upstream in their disease process can yield benefits for patients and caregivers alike. Discernment of whether the LC model can be deployed by other team members or whether CHWs are able to yield positive outcomes in late life patients without the structure of the LC model are research questions that remain to be explored.
While this study was restricted to a single geographic location and healthcare system and homogenous patients and caregivers, we believe the model has promise. Faced with the question of how we are going to take care of those with long-term serious illness, we must strive to consider approaches that transform care to align health and social resources with the needs of the entire population of patients living with serious illness. The challenge undertaken here was to develop and study a novel care delivery approach rapidly enough to yield knowledge at a time when additional supports for the most vulnerable are desperately needed. The LC model is one step toward that challenge, one that we encourage other leaders across healthcare to continue to tackle.
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